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PURPOSE: To make the overlap of the images near a boundary 
naturally visible, to lessen fatigue and to enable long-term appreciation 
by gradually dropping the brightness or sharpness of the virtual image 
near the boundary overlapping on the other virtual image. 
CONSTITUTION: A controller identifies the information that images are 
mingled 2D-3D images as well as the overlap rate of the display images 
of the right and left eyes and an aspect ratio, etc., from the input signals 
from an externa! signal input terminal. This controller calculates the 
moving quantities of LCDs 5L, 5R and optical filters 4L, 4R needed at 
this case and moves the LCDs 5 and the optical filters 4 via an 
actuator. The edges existing in the mutual virtual images of the virtual 
images 17 are problem in the case of display of the mingled 2D-3D 
images and, therefore, the optical filters 4 are so moved that the 
transmittance attenuating region 4b parts of the optical filters 4 include 
the edges appearing at the displayed images 6. Namely, the edges are 
covered by the transmittance attenuating regions 4b, by which the 
disturbance of the images near the edges and the images by the 
harmful reflected light of the parts forming the openings of the LCDs 5 
are cut. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Establish a display means respectively to an observer's right-and-left eye, and the light guide of each is carried out for the 
flux of light from the display image displayed on this display means to an observer's right-and-left eye through optical system. In case 
this display image is observed as a virtual image, while carrying out the variation rate of this display means with a migration means 
and adjusting the horizontal lap condition of two virtual images of this right-and-left eye the light filter prepared into the optical path -- 
this — the compound eye type image display device characterized by the thing [ having made it permeability gradually decrease 
horizontally ] in a predetermined field including the boundary with which two virtual images lapped. 

[Claim 2] Said light filter is the compound eye type image display device of claim 1 characterized by dwindling respectively the 
horizontal permeability of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 
predetermined field which contains the right end edge to the virtual image for left eyes. 

[Claim 3] The compound eye type image display device of claim 1 characterized by trying for the field where said light filter is 
synchronized with the variation rate of an element of said display means, and carries out a variation rate horizontally, and the 
permeability of this light filter dwindles it to include the boundary with which the virtual image of a right-and-left eye lapped. 
[Claim 4] Said light filter is the compound eye type image display device of claim 2 characterized by being an ND filter. 
[Claim 5] Said light filter is the compound eye type image display device of claim 2 characterized by being a vacuum evaporationo 
filter. 

[Claim 6] Said light filter is the compound eye type image display device of claim 2 characterized by consisting of the phase plate 
which changes asymptotically [ thickness ] or gradually, and a polarizing plate. 

[Claim 7] Establish a display means respectively to an observer's right-and-left eye, and the light guide of each is carried out for the 
flux of light from the display image displayed on this display means to an observer's right-and-left eye through optical system. In case 
this display image is observed as a virtual image, while carrying out the variation rate of this display means with a migration means 
and adjusting the horizontal lap condition of two virtual images of this right-and-left eye the light filter prepared into the optical path — 
this - the compound eye type image display device characterized by the thing [ having made it spatial frequency characteristics 
change gradually horizontally ] in a predetermined field including the boundary with which two virtual images lapped. 
[Claim 8] Said light filter is the compound eye type image display device of claim 7 characterized by the horizontal spatial frequency 
characteristics of the predetermined field which contains the left end edge to the virtual image for right eyes, and the predetermined 
field which contains the right end edge to the virtual image for left eyes changing gradually respectively. 

[Claim 9] Said light filter is the compound eye type image display device of claim 7 characterized by being an optical low pass filter. 
[Claim 10] Said light filter is the compound eye type image display device of claim 7 characterized by carrying out the laminating of 
two or more multiple image components which have a multiple image operation horizontally. 

[Claim 1 1] Establish a display means respectively to an observer's right-and-left eye, and the light guide of each is carried out for the 
flux of light from the display image displayed on this display means to an observer's right-and-left eye through optical system. In case 
this display image is observed as a virtual image, while carrying out the variation rate of this display means with a migration means 
and adjusting the horizontal lap condition of two virtual images of this right-and-left eye this display image — receiving — an 
electronic attenuating means -- preparing - this - the compound eye type image display device characterized by the thing [ having 
made it the reinforcement of this display image gradually decrease horizontally ] in a predetermined field including the boundary 
where two virtual images overlapped. 

[Claim 1 2] Said electronic attenuating means is the compound eye type image display device of claim 1 1 characterized by the 
horizontal reinforcement of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 
predetermined field which contains the right end edge to the virtual image for left eyes gradually decreasing respectively. 
[Claim 13] Establish a display means respectively to an observer's right-and-left eye, and the light guide of each is carried out for the 
flux of light from the display image displayed on this display means to an observer's right-and-left eye through optical system. In case 
this display image is observed as a virtual image, while carrying out the variation rate of this display means with a migration means 
and adjusting the horizontal lap condition of two virtual images of this right-and-left eye this display image — receiving — an 
electronic frequency filter ~ preparing - this - the compound eye type image display device characterized by the thing [ having made 
it the spatial frequency characteristics of this display image change gradually horizontally ] in a predetermined field including the 
boundary where two virtual images overlapped. 

[Claim 14] Said electronic frequency filter is the compound eye type image display device of claim 1 3 characterized by the horizontal 
spatial frequency characteristics of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 
predetermined field which contains the right end edge to the virtual image for left eyes changing gradually respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a compound eye type image display device, and it carries and fixes especially on an 
observer's head, and it relates to the compound eye type image display device which has the device which expands the display image 
displayed on small display devices, such as a liquid crystal display component and CRT, and is displayed on an observer as a 
panorama image or a solid image as a virtual image. 
[0002] 

[Description of the Prior Art] Conventionally, the compound eye type image display device which displays a solid image, an image 
wide in the direction of horizontal angles of view, and the so-called panorama image is proposed. The goggles-like head mounted 
display (Following HMD is called) with which a head is equipped also in it expands the image displayed on the small liquid crystal 
display (Following LCD is called) according to the optical system of a lens etc., and since it is possible to show a big screen display as 
a virtual image, it is proposed briskly in recent years. 

[0003] For example, these people do the variation rate of the relative position of the display virtual image based on the display means 
of the right-and-left eye created by HMD with a modification means in Japanese Patent Application No. No. 921 13 [ five to ]. This not 
only displays a solid image (3D image is called below), but The two-dimensional large field angle image (a panorama 2D image is 
called below) which connected horizontally the display virtual image of a right-and-left eye could be displayed, the 2D-3D mixture 
image could be displayed further, namely, the compound eye type image display device which can change the aspect ratio of a display 
virtual image is proposed. Moreover, it also enables it to see a view to coincidence in piles the display image of LCD, and outside by 
using a combiner component by the above-mentioned proposal. 

[0004] Modification of the aspect ratio of the display virtual image in the above-mentioned proposal changed the optical-axis crossed 
axes angle of the image formation optical system for right-and-left eyes, or fixed image formation optical system, LCD was horizontal 
** carried out and it carried out it, changed whenever [ lap / of a virtual image on either side ], and was realized. 
[0005] In case an aspect ratio is changed in the above-mentioned proposal and a panorama 2D image and a 2D-3D mixture image are 
displayed, each virtual image of a right-and-left eye was shifted horizontally, and is piled up. For this reason, one edge (in the case of 
the virtual image for right eyes, in the case of the virtual image for a left end edge and left eyes, it is a right end edge) of each virtual 
image exists in each other virtual image. 

[0006] In the case of a panorama 2D image, the boundary of the virtual image of a right-and-left eye exists near the core of an image 
with the highest gaze frequency, and when it is a 2D-3D mixture image, a boundary exists between 2D image and 3D image. And 
when the harmful reflected light of the part which forms opening of the turbulence and the LCD panel of an image was near a 
boundary, the case where foreign body sensation and troublesome feeling arose was in the visual field. 

[0007] On the other hand, as 3D display using a real image is shown in JP,4-43478,B, the distance of the display position of the twin 
image of a real image on either side differs from the distance of the location which carries out the fusion of the image to 3D, and 
recognizes it theoretically. For the reason, if a picture frame is visible to a duplex and carries out the fusion of the picture frame 
conversely especially when the fusion of the image is carried out and it is being seen, since a picture frame on either side is visible to 
coincidence near the right-and-left edge of a screen, it has the fault that an image will become a duplex. 

[0008] Therefore, since the distance of the location which recognizes the image which carried out the fusion to the display position of 
the real image of the above-mentioned right and left in addition to the fault that equipment is enlarged differs, achievement of the 
function of modification of the aspect ratio shown in a Japanese-Patent- Application-No. No. 921 13 [ five to ] official report in 3D 
display using the real image of JP,4-43478,B has the essential defect will become the configuration of having lost the congestion of 
human being's eye, and the balance of accommodation greatly, and cannot omit. 

[0009] Moreover, in 3D display of JP,4-43478,B, in order to reduce the presence of a picture frame, the means made to lack the 
information on the edge of a screen on either side fixed are taken. That is, to the edge of a screen, a shading compensation, amendment 
of signal level, amendment of a hue and saturation, amendment of brightness, and amendment of resolution are performed, to the 
picture frame, it is not conspicuous and the screen edge is always carried out. 

[0010] if it is not going to be conspicuous and is going to carry out the boundary within the virtual image of a Japanese-Patent- 
Application-No. No. 921 13 [ five to ] official report with the amendment means currently indicated by JP,4-43478,B - 2D, 3D, and 
2D-3D mixture — the fall of any case of the amount of information of an image, i.e., deteriorating [ of image quality ], always becomes 
indispensable fixed. This originates in conflict of applying the amendment means of JP,4-43478,B to the display of the Japanese- 
Patent-Application-No. No. 921 13 [ five to ] official report which has solved the above-mentioned fault of the display of JP,4- 
43478, B. Furthermore, with the amendment means of JP,4-43478,B, it cannot become a cure in case there is the harmful reflected light 
of the part which forms opening of the LCD panel near the boundary of a virtual image. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention drops the brightness or sharpness of a virtual image near a boundary which 
laps with an other party virtual image when changing a display into 2D-3D mixture image display or panorama 2D image display in a 
compound eye type image display device with easy modification of an aspect ratio in gradual decrease, with its lap of the image near a 
boundary is more visible to nature, and there is little fatigue and it aims at offer of the compound eye type image display device which 
makes a change which can appreciate long duration. 
[0012] 

[Means for Solving the Problem] The compound eye type image display device of this invention establishes a display means 
respectively to an observer's (1-1) right-and-left eye. The light guide of each is carried out for the flux of light from the display image 
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displayed on this display means to an observer's right-and-left eye through optical system. In case this display image is observed as a 
virtual image, while carrying out the variation rate of this display means with a migration means and adjusting the horizontal lap 
condition of two virtual images of this right-and-left eye the light filter prepared into the optical path — this - it is characterized by the 
thing [ having made it permeability gradually decrease horizontally ] in the predetermined field including the boundary with which 
two virtual images lapped. 

[0013] Said (1-1-1) especially light filter is dwindling respectively the horizontal permeability of the predetermined field which 
contains the left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge to the 
virtual image for left eyes. 

(1-1-2) He is trying for the field where said light filter is synchronized with the variation rate of an element of said display means, and 

carries out a variation rate horizontally, and the permeability of this light filter dwindles it to include the boundary with which the 

virtual image of a right-and-left eye lapped. 

(1-1-3) Said light filter is an ND filter. 

(1-1-4) Said light filter is a vacuum evaporation© filter. 

(1-1-5) Said light filter consists of the phase plate and polarizing plate which change asymptotically [ thickness ] or gradually. It is 
characterized by things etc. 

[0014] Furthermore, establish a display means respectively to an observer's (1-2) right-and-left eye, and the light guide of each is 
carried out for the flux of light from the display image displayed on this display means to an observer's right-and-left eye through 
optical system. In case this display image is observed as a virtual image, while carrying out the variation rate of this display means 
with a migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye the light filter 
prepared into the optical path — this — it is characterized by the thing [ having made it spatial frequency characteristics change 
gradually horizontally ] in the predetermined field including the boundary with which two virtual images lapped. 
[0015] The horizontal spatial frequency characteristics of the predetermined field where said (1-2-1) especially light filter contains the 
left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge to the virtual image for 
left eyes are changing gradually respectively. 
(1-2-2) Said light filter is an optical low pass filter. 

(1-2-3) Said light filter carries out the laminating of two or more multiple image components which have a multiple image operation 
horizontally. 

It is characterized by things etc. 

[0016] Furthermore, establish a display means respectively to an observer's (1-3) right-and-left eye, and the light guide of each is 
carried out for the flux of light from the display image displayed on this display means to an observer's right-and-left eye through 
optical system. In case this display image is observed as a virtual image, while carrying out the variation rate of this display means 
with a migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye this display image - 
receiving - an electronic attenuating means - preparing -- this - it is characterized by the thing [ having made it the reinforcement of 
this display image gradually decrease horizontally ] in the predetermined field including the boundary where two virtual images 
overlapped. 

[0017] It is characterized by the horizontal reinforcement of the predetermined field which contains the left end edge to the virtual 
image for right eyes, and the predetermined field which contains the right end edge to the virtual image for left eyes dwindling 
respectively said (1-3-1) especially electronic attenuating means. Furthermore, establish a display means respectively to an observer's 
(1-4) right-and-left eye, and the light guide of each is carried out for the flux of light from the display image displayed on this display 
means to an observer's right-and-left eye through optical system. In case this display image is observed as a virtual image, while 
carrying out the variation rate of this display means with a migration means and adjusting the horizontal lap condition of two virtual 
images of this right-and-left eye this display image - receiving -- an electronic frequency filter - preparing — this — it is characterized 
by the thing [ having made it the spatial frequency characteristics of this display image change gradually horizontally ] in the 
predetermined field including the boundary where two virtual images overlapped. 

[0018] Especially as for said (1-4-1) electronic frequency filter, the horizontal spatial frequency characteristics of the predetermined 
field which contains the left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge 
to the virtual image for left eyes are characterized by changing gradually respectively. 
[0019] 

[Example] Drawing 1 - drawing 3 are the important section schematic diagrams of the example 1 when applying this invention to a 
head mounted display (HMD) respectively. 

[0020] It sets to these drawings and is 1 L. An observer's left eye and 1R It is an observer's right eye. Characters L and R with the 
following and the bottom The attached parts number expresses the member for the object for left eyes, and right eyes, respectively. 2L 
2R A mirror system or the eyepiece optical system of a half mirror system, 3L, and 3R Relay optical system, 4L, and 4R It is the light 
filter equipped with area-pellucida 4a and permeability decay area 4b. Eyepiece optical-system 2L, 2R, relay optical-system 3L, and 
3R And light filter 4L and 4R constitute an element of image formation optical system. 

[0021] 5L 5R It is a display means and the small liquid crystal panel (Following LCD is called) united with the back light is used in 
this example. 6L 6R The display image on LCD5L and 5R, 7L, and 7R Relay optical-system 3L and 3R Display image 6L and 6R The 
middle image which carried out primary image formation, 8L and 8R The actuator to which LCD5 and a light filter 4 are moved, 9L 
and 9R An actuator driver and 10 The controller of HMD, 1 1 is a commander or remote control, 12L, and 12R. LCD driver (a back 
light driver is included), 13 is an external signal input terminal, 14L, and 14R. Relay optical-system 3L and 3R Optical axis, 16 is the 
virtual virtual-image screen and is 17L and 17R. Middle image 7L which carried out primary image formation, and 7R Eyepiece 
optical-system 2L and 2R The virtual image to depend, ML and MR Virtual -image 17L and 17R A virtual-image core, 15L, and 15R 
The virtual-image core ML and MR Eyeball 1L and 1R The virtual-image center line to tie and Q are right-and-left eyeball 1L and 1R. 
The middle point of the straight line to connect and P are the intersections of the perpendicular given to the virtual virtual-image 
screen 16 from Point Q. thetaL and thetaR They are virtual-image center line 15L and 15R to a straight line PQ. It is the angle to 
make. 

[0022] Drawing 1 shows the case where the usual 3D image is being displayed. In this drawing, a video signal and the control 
information signal which accompanies it are inputted through the external signal input terminal 13 image information and here from an 
image memory called a compound eye camera or an external tape, and an external disk or broadcast, or a communication line, and 
they are LCD driver 12L and 12R, respectively. It is transmitted to a controller 10. A controller 10 uses the identification information 
of the right-and-left image attached to the header of a signal to the inputted control information signal and image information signal, 
and is LCD driver 12L and 12R. It receives and they are delivery and LCD driver 12L and 12R about a control signal. An internal 
image-processing circuit is made to perform required processing. Moreover, actuator driver 9L and 9R It receives and they are virtual- 
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image center line 15L and 15R. PQ line, angle thetaL to make, and thetaR Information is sent. 

[0023] At this example, modification to 2D-3D mixture image display or panorama 2D image display from 3D image display, i.e., 
modification of an aspect ratio, is LCD5L and 5R. It is carrying out by carrying out horizontal migration along with the screen. At this 
time, they are actuator driver 9L and 9R from a controller 10. The migration information on LCDS sent is relay optical-system 3L and 
3R. Optical-axis 14L and 14R Receiving LCD5L and 5R Right-and-left relative displacement, and light filter 4L interlocked with it so 
that it may mention later and 4R It is right-and-left relative displacement 

[0024] actuator driver 9L and 9R the information - being based - LCD5L, 5R, light filter 4L, and 4R Only each specified quantity 
moves. In addition, the actuator 8, the actuator driver 9, and the controller 10 grade constitute an element of a migration means. 
[0025] the case where, as for drawing 1 , each element is set to 3D image display - being shown - **** - optical-axis 14L and 14R 
receiving - LCD5L and 5R Cores OL and OR of the screen in agreement - light filter 4L and 4R transparence partial 4a - LCD5L 
and 5R a display screen — allowances — with, it covers. Display image 6L and 6R Middle image 7L and 7R Right-and-left reversal is 
carried out and they are eyepiece optical-system 2L and 2R further. It is reflected and they are eye 1L of right and left of an observer, 
and 1R. It is led. Virtual-image 17L of a right-and-left eye, and 17R The core ML and MR It is in agreement and is observed in the 
condition of having lapped. It sets in this example and they are eyepiece optical-system 2L and 2R. Since it is one half mirror of an 
aspheric surface configuration, they are virtual-image 17L and 17R. They are the eyepiece optical system 2L and 2R at the same time 
it is displayed. It lets it pass and a view can be observed to coincidence outside (this is called see-through function). 
[0026] In addition, in LCD using a pneumatic liquid crystal, since azimuth distribution (vision property) of contrast is uneven, as for 
the relay optical system 3, it is desirable to make it telecentric system to the screen of LCDS, as shown in drawing. 
[0027] although the relative relation of each size is not correctly drawn since drawing is a ** type Fig. - this example — LCDof 0.7 
inches of vertical angles5L — 5R It is indicating by the virtual image as a big screen of 30 inches lm ahead. 

[0028] Drawing 4 is what expressed the virtual image (B) observed as the display image (A) of a right-and-left eye when the example 
1 of this invention is carrying out 3D image display in ** type, the fusion of the virtual image of a display image with the parallax of a 
right-and-left eye is carried out, and it is shown that a solid image is observed. 

[0029] Drawing 2 is an important section schematic diagram in the case of displaying the 2D-3D mixture image in an example 1. A 
controller 10 discriminates information, such as a rate of a lap of the display image of that it is a 2D-3D mixture image and a right- 
and-left eye, and an aspect ratio, from the input signal from the external signal input terminal 13, and they are LCD5L required in this 
case and 5R. Light filter 4L and 4R Movement magnitude is calculated and they are actuator 8L and 8R. It minds and LCD5 and a 
light filter 4 are moved. 

[0030] Drawing 5 is a ** type Fig. of a virtual image (B) observed as the display image (A) of the right-and-left eye in that case. 
Among the display images (A) of a right-and-left eye, Field B and Field C lap and the field AD where only the overlapping field BC 
serves as 3D image display, and does not have a lap is 2D image display. At this time, the boundary of the field of 2D and 3D will 
exist with the edge of a display image. And LCD5L The left end edge of a viewing area is displayed on Segment LL in the virtual 
image of a 2D-3D mixture image. It is LCD5R similarly. A right end edge is displayed on Segment RR in the virtual image of a 2D- 
3D mixture image. 

[0031] Then, in order to lessen the bad influence of the edge, it sets to this example, and they are light filter 4L and 4R. The relative 
position with LCDS is changed so that the transmission decay area 4b (slash field in drawing 1 - 3) may contain the edge of a display 
image. And the boundary line is made not to be observed clearly. 

[0032] In the case of 3D image display shown in drawing 1 , the optical axis 14 of the relay optical system 3 and the core O of LCD5 
were in agreement, therefore the core of a display image 6, the middle image 7, and a virtual image 17 is also located in a line on the 
same straight line, and the boundary of two virtual images is not produced in this case. The light filter 4 which approached the screen 
of LCD5 for this reason, and has been arranged is arranged so that no effectiveness may be given to the flux of light from LCD5, and 
area-pellucida 4a of a light filter 4 may cover the flux of light transparency range of a display image. 

[0033] In the case of the 2D-3D image display shown in drawing 2 , LCDS is moving in a field perpendicular to an optical axis 14. 
Therefore, a display image 6 also moves according to it, and the flux of light included in the relay optical system 3 also moves. 
[0034] To an optical axis 14, the middle image 7 moves to a display image 6 and hard flow, and a virtual image 17 also moves it in the 
same direction. In the case of 2D-3D mixture image display, the edge in the mutual virtual image of the virtual image 17 of drawing 2 
poses a problem. In this case, the light filter 4 is moved so that the permeability decay area 4b section (slash section) of a light filter 4 
may contain the edge section which appears in a display image 6. That is, the edge was covered by transmission decay area 4b, and the 
image by the harmful reflected light of the part which forms turbulence of the image near an edge and opening of LCD5 is cut. 
[0035] Drawing 3 is an important section schematic diagram in the case of panorama 2D image display in the example 1 of this 
invention. In this case, an aspect ratio becomes large further and there is almost no lap of enantiomorph. Drawing 6 is a ** type Fig. of 
a virtual image (B) observed as the display image (A) of the right-and-left eye in that case. The boundaries LL and RR with which an 
edge laps exist in the part with which both virtual images were connected. Also in this case, a light filter 4 is moved so that that 
transmission decay area 4b may contain Edges LL and RR, and he is trying for an edge not to become obstructive in this example. 
[0036] Drawing 7 is the perspective view of the physical relationship of LCDS and a light filter 4 in this example. (However, in this 
Fig., the magnitude of the screen of LCD5 is drawn equally to the magnitude of LCD5) . This drawing shows the relative position of 
LCD5 to the optical axis 14 of the relay optical system 3, and a light filter 4. 

[0037] Drawing 7 (A) shows the case of 3D image display of drawing 1 , and drawing 7 (B) shows the case of the panorama 2D image 
display of drawing 3 . In the case of 2D-3D mixture image display, it is fundamentally the same as the case of panorama 2D image 
display. 

[0038] The coordinate which makes xy side the inside of the screen of z and LCD5 for optical-axis 14 direction as shown in drawing is 
considered. In drawing 7 (A), the screen core O and optical axis 14 of LCD5 are in agreement, and area-pellucida 4a of a light filter 4 
covers the whole screen surface of LCD5. LCDS moved the inside of xy side in the x directions, and, in the case of panorama 2D 
image display of drawing 7 (B), Core O has shifted from the optical axis 14. Furthermore, a light filter 4 moves the inside of xy side 
greatly according to x directions, and amplitude decay area 4b of a filter 4 is a wrap about the image edge of the direction of y by the 
side of the optical axis 14 of LCD5. 

[0039] Drawing 8 is the explanatory view of the example 1 of the light filter 4 concerning this invention. A light filter 4 consists of 
field 4b which transparent field 4a and transparent permeability decrease horizontally (x directions) optically, and area-pellucida 4a 
has the size which covers enough the field which the flux of light from the display image 6 on LCD5 penetrates. 
[0040] Drawing 8 (B) is the ** type Fig. having shown distribution of the permeability T of the x directions of the light filter 4 of this 
example. Here, the coordinate x which took the edge of a light filter 4 at the zero is considered, drawing — setting — an x-coordinate — 
0-x3 ****** ~ j= 0% and x3 -x4 between - permeability - 0% to 100% - the shape of S character - changing - x4 -xl - x2 
between — T= 1 00% and x2 In the part to exceed, it is T= 0%. This inside x= 0 to x=x 1 The range of until is permeability decay area 
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4b. x= 0-x3 It is T= 0% and x=x4 -xl in a part. It could be T= 100% for making the tolerance of the alignment of x directions loose in 
the part. 

[0041] The straight lines a, b, and c of drawing 8 (B) express the right-and-left dimension of the screen of LCD5, and show LCD5 in 
the case of being various, and the relative position of a light filter 4. Among those, Segment a is the screen location of LCDS in the 
case of 3D image display, and LCD5 is in the inside of 1 00% of permeability completely. 

[0042] Segment c has the left end edge of LCD5 in x= 0 of 0% of permeability, in order to erase an edge in the case of panorama 2D 
image display [ 2D-3D mixture image display or ]. However, in order to decrease the effect of an edge, even if the filter permeability 
of an edge part does not go to T= 0%, it is 1 / e2. It is [ but ] good so that the screen of LCDS and the relative location of a light filter 4 
may be Segments b in extent, if good. 

[0043] In this example, the light filter 4 which has such a permeability curve is manufactured by vacuum evaporationo of aluminum or 
the reflective film of Cr, and it is producing by changing concentration like the ND filter by absorption. 

[0044] Drawing 9 is the explanatory view of the example 2 of the light filter 4 concerning this invention. At this example, it is 0 
<=x<=xl . It is log about the permeability curve of the range. Although it is the example made into the ** and a tolerance becomes 
severe to the example 1 of the light filter of drawing 8 , as effectiveness of erasing an edge, it becomes nature more on an image. 
[0045] Drawing 10 is the explanatory view of the example 3 of the light filter 4 concerning this invention. In this example, the 
permeability of a light filter 4 is lowered, and luminous-intensity distribution is not modulated, but a low pass filter (Following LPF is 
called) is covered over 4b parts of a light filter 4 in a spatial-frequency field with an obscured glass-like diffuser, the spatial frequency 
characteristics near an edge are raw carried out, and the bad influence of an edge is removed. Field 4b of optical LPF has processed it 
mechanically among drawing by the approach of spraying rough the approach of adhering a minute ball, and a minute ball at 

high speed from a nozzle tip, and damaging by rough ****** or chemical etching, with an abrasive grain, etc. 

[0046] The density distribution p of the minute ball when drawing 10 (B) making a minute ball adhere, and forming LPF is shown, and 
the effectiveness of LPF becomes the largest by x= 0. In addition, although not explained especially using drawing, since you may 
manufacture using a hologram and a diffraction grating as optical LPF, and it is easy to carry out control of an optical property 
according to this, a good property is acquired. 

[0047] Drawing 1 1 is the explanatory view of the example 4 of the light filter 4 concerning this invention. LPF consists of examples to 
which this also set 4b parts of a light filter 4 to optical LPF for the multiple image component using a birefringence in piles. In this 
example, the optical member 27 which carries out index matching with the multiple image LPF 28 which piled up the tabular 
component which uses the form birefringence of Xtal and carries out a multiple image in the x directions stair-like, and this is 
combined. The laminating of the multiple image component is carried out, and it works as LPF only in the x directions by repeating 
the multiple image of x directions. 

[0048] Drawing 12 is the explanatory view of the example 5 of the light filter 4 concerning this invention. This example constitutes the 
phase component 29 to which the thickness of the direction of z of the phase plate using the birefringence of Xtal was changed 
according to the x-coordinate, the optical member 30 which carried out index matching with this, and the light filter 4 whole surface 
from the wrap polarizing plate 3 1 . Since the flux of light from LCDS is the linearly polarized light, polarization is changed according 
to the thickness of the phase component 29. The field of the maximum thickness of the phase component 29 serves as 1/2 so-called 
wavelength plate, and rotates the polarization direction of light 90 degrees in this part. The shaft of a polarizing plate 3 1 is constituted 
in the direction of the parallel nicol which penetrates the linearly polarized light which penetrated area-pellucida 4a as it is. For this 
reason, the linearly polarized light which passes the phase component 29 has the almost same permeability curve as the example 2 
shown by drawing 9 in the x directions, after penetrating a light filter 4. 

[0049] Drawing 13 and drawing 14 are the important section schematic diagrams of the example 2 of this invention. Arrangement of a 
light filter 4 differs in the example 1 . And drawing 13 shows the case of 3D image display, and drawing 14 shows the case of 2D-3D 
mixture image display. In addition, although only optical system is illustrated in drawing, there is each element which changes the 
same aspect ratio as the example 1 explained. 

[0050] Although this example is an example which has arranged the light filter 4 near the middle image 7 and the light filter 4 is put 
on the relay optical-system side to the middle image 7 in this example, the effectiveness that the same is said also of the middle image 
7 top or a pupil side as for this is acquired. And although the longitudinal direction of a light filter 4 is reversed to an example 1 and 
the magnitude of a light filter 4 also becomes large by the image formation scale factor of the relay optical system 3 in this example, 
the tolerance of alignment precision becomes loose and control becomes easy to carry out it. All the objects explained in the example 1 
as a light filter 4 used for an example 2 can use it. 

[005 1] The above example has shown the example of the optical-processing means against the boundary of a virtual image. However, 
mis invention is not limited to an optical-processing means, and can be carried out also with an electrical treatment means. 
[0052] Drawing 15 is the circuitry Fig. of the example 3 of this invention. The components of the same parts number as the parts 
number shown in drawing 1 in drawing 15 show the same components. Moreover, only circuitry is shown and illustration of an optic 
is omitted. 

[0053] In drawing IS , through the external signal input terminal 1 3, a video signal and a control information signal are inputted and a 
video signal on either side is inputted into LCD driver 12R and 12L image information and here through boundary processing circuit 
40R on either side and 40L. Boundary processing circuit 40R and 40L change and perform signal processing required for the image of 
a border area to a video signal with modification to 2D-3D mixture image display or panorama 2D image display from 3D image 
display according to the control signal from a controller 10. 

[0054] That is, since there is no boundary into a right-and-left virtual image in the case of 3D image display as well as the case of the 
above-mentioned optical-processing means, it does not process only in the image of a border area. In the case of 2D-3D mixture image 
display or panorama 2D image display, the effect of an edge is reduced by dropping smoothly the brightness of drawing 7 , drawing 8 , 
and the edge section that appears in the image display of a virtual image like the example of drawing 9 with an electronic and electric 
attenuation filter to the image of a border area. 

[0055] Or in order to drop spatial frequency characteristics for the image of the edge section like the example of drawing 10 , drawing 
11 , and drawing 12 , electronic and electric LPF restricts a frequency band, and the bad influence of an edge is reduced. It is larger for 
effectiveness for the property of electric LPF in this case to change continuously or gradually like the property of above-mentioned 
optical LPF. 

[0056] Moreover, it is also possible to be also able to constitute an attenuation filter and LPF from a circuit in analog, and to constitute 
from a circuit in digital one. It is also possible to attain the same function by software-based processing to the picture signal which 
digitized once again. It sees systematically and they can choose the optimal means. 

[0057] in addition — although an aspect ratio change was made by migration of LCD in explanation of the above example — in 
addition, for example, vertical-angle adjustable prism - or this invention can carry out similarly about the case where carry out 
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[ horizontal ** ] two virtual images, and they are carried out, by rotating conversely two vertical-angle fixed prism of each other 

around an optical axis. 

[0058] 

[Effect of the Invention] Since according to this invention the brightness or sharpness of a virtual image near an edge which laps with 
an other party virtual image is dropped in gradual decrease as mentioned above when changing a display into 2D-3D mixture image 
display or panorama 2D image display in the compound eye type image display device which can change an aspect ratio with, the lap 
of the image near an edge is more visible to nature, and there is little fatigue and it attains the compound eye type image display device 
which makes a change which can appreciate long duration. 
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* notices * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram in the case of 3D image display of the example 1 of this invention 
[Drawing 2] The important section schematic diagram in the case of the 2D-3D mixture image display of the example 1 of this 
invention 

[Drawing 3] The important section schematic diagram in the case of the panorama 2D image display of the example 1 of this invention 
[Drawing 4] The explanatory view of 3D image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
[Drawing 5] The explanatory view of 2D-3D mixture image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
[Drawing 6] The explanatory view of panorama 2D image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
fDrawing 7] The perspective view of the physical relationship of LCD and a light filter 

(A) In the case of 3D image display 

(B) In the case of panorama 2D image display 

fDrawing 8] The light filter example 1 concerning this invention 
(A) Configuration (B) Permeability 

[Drawing 9] The light filter example 2 concerning this invention 
fDrawing 10] The light filter example 3 concerning this invention 
(A) Configuration (B) Density distribution of a minute ball 
fDrawing 1 1] The light filter example 4 concerning this invention 
[Drawing 12] The light filter example 5 concerning this invention 

[Drawing 13] The important section schematic diagram in the case of 3D image display of the example 2 of this invention 
fDrawing 14] The important section schematic diagram in the case of the 2D-3D mixture image display of the example 2 of this 
invention 

[Drawing 15] The circuitry Fig. of the example 3 of this invention 
[Description of Notations] 

L given to a sign, and R The element for left eyes and the element for right eyes are shown, respectively. 

1 Eye. 1L ****** and 1R Right eye. 

2 Eyepiece Optical System 

3 Relay Optical System 

4 Light Filter 

4a Area pellucida 

4b A permeability decay area or a spatial-frequency-characteristics decay area 

5 Display Means (LCD) 

6 Display Image 

7 Middle Image 

8 Actuator 

9 Actuator Driver 

10 Controller 

11 Commander 

12 LCD Driver 

13 External Signal Input Terminal 

14 Optical Axis of Relay Optical System 

15 Virtual-Image Center Line 

16 Virtual Virtual-Image Screen 

1 7 Virtual Image 

O The core of the screen of LCD 
M The core of a virtual image 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram in the case of 3D image display of the example 1 of this invention 
[Drawing 2] The important section schematic diagram in the case of the 2D-3D mixture image display of the example 1 of this 
invention 

[Drawing 3] The important section schematic diagram in the case of the panorama 2D image display of the example 1 of this invention 
[Drawing 4] The explanatory view of 3D image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
[Drawing 5] The explanatory view of 2D-3D mixture image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
[Drawing 6] The explanatory view of panorama 2D image display 

(A) Display image of a right-and-left eye Virtual image by which (B) observation is carried out 
[Drawing 7] The perspective view of the physical relationship of LCD and a light filter 

(A) In the case of 3D image display 

(B) In the case of panorama 2D image display 

[Drawing 8] The light filter example 1 concerning this invention 
(A) Configuration (B) Permeability 

[Drawing 9] The light filter example 2 concerning this invention 
[Drawing 10] The light filter example 3 concerning this invention 
(A) Configuration (B) Density distribution of a minute ball 
[Drawing 1 1] The light filter example 4 concerning this invention 
[Drawing 12] The light filter example 5 concerning this invention 

[Drawing 13] The important section schematic diagram in the case of 3D image display of the example 2 of this invention 
[Drawing 14] The important section schematic diagram in the case of the 2D-3D mixture image display of the example 2 of this 
invention 

[Drawing 15] The circuitry Fig. of the example 3 of this invention 
[Description of Notations] 

L given to a sign, and R The element for left eyes and the element for right eyes are shown, respectively. 

1 Eye. 1L ****** and 1R Right eye. 

2 Eyepiece Optical System 

3 Relay Optical System 

4 Light Filter 

4a Area pellucida 

4b A permeability decay area or a spatial-frequency-characteristics decay area 

5 Display Means (LCD) 

6 Display Image 

7 Middle Image 

8 Actuator 

9 Actuator Driver 

10 Controller 

1 1 Commander 

1 2 LCD Driver 

1 3 External Signal Input Terminal 

14 Optical Axis of Relay Optical System 

15 Virtual-Image Center Line 

1 6 Virtual Virtual-Image Screen 

1 7 Virtual Image 

O The core of the screen of LCD 
M The core of a virtual image 
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[Publication date] July 19, Heisei 14 (2002. 7.19) 
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[Procedure revision] 

[Filing Date] April 10, Heisei 14 (2002. 4.10) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The compound eye type image display device which has the display means which is characterized by providing the 
following, and which was respectively established to an observer's right-and-left eye, and the optical system which carries out the light 
guide of the flux of light from the display image displayed on this display means to an observer's right-and-left eye respectively, and 
observes this display image as a virtual image according to this optical system The migration means to which the variation rate of this 
display means is carried out while having the light filter prepared into the optical path, carrying out the variation rate of this display 
means with this migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye — this light 
filter — this - the boundary with which two virtual images lapped 

[Claim 2] Said light filter is the compound eye type image display device of claim 1 characterized by dwindling respectively the 
horizontal permeability of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 
predetermined field which contains the right end edge to the virtual image for left eyes. 

[Claim 3] The compound eye type image display device of claim 1 characterized by trying for the field where said light filter is 
synchronized with the variation rate of an element of said display means, and carries out a variation rate horizontally, and the 
permeability of this light filter dwindles it to include the boundary with which the virtual image of a right-and-left eye lapped. 
[Claim 4] Said light filter is the compound eye type image display device of claim 2 characterized by being an ND filter. 
[Claim 5] Said light filter is the compound eye type image display device of claim 2 characterized by being a vacuum evaporationo 
filter. 

[Claim 6] Said light filter is the compound eye type image display device of claim 2 characterized by consisting of the phase plate 
which changes asymptotically [ thickness ] or gradually, and a polarizing plate. 

[Claim 7] The compound eye type image display device which has the display means which is characterized by providing the 
following, and which was respectively established to an observer's right-and-left eye, and the optical system which carries out the light 
guide of the flux of light from the display image displayed on this display means to an observer's right-and-left eye respectively, and 
observes this display image as a virtual image according to this optical system The migration means to which the variation rate of this 
display means is carried out while having the light filter prepared into the optical path, carrying out the variation rate of this display 
means with this migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye — this light 
filter — this — the boundary with which two virtual images lapped 

[Claim 8] Said light filter is the compound eye type image display device of claim 7 characterized by the horizontal spatial frequency 
characteristics of the predetermined field which contains the left end edge to the virtual image for right eyes, and the predetermined 
field which contains the right end edge to the virtual image for left eyes changing gradually respectively. 

[Claim 9] Said light filter is the compound eye type image display device of claim 7 characterized by being an optical low pass filter. 
[Claim 10] Said light filter is the compound eye type image display device of claim 7 characterized by carrying out the laminating of 
two or more multiple image components which have a multiple image operation horizontally. 



http://\vww4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwvvw4.ip... 3/22/2006 



Page 2 of 3 



[Claim 11] The compound eye type image display device which is characterized by providing the following and which is characterized 
by the thing [ having made it the reinforcement of this display image gradually decrease horizontally ] in a predetermined field The 
display means respectively established to an observer's right-and-left eye It has the optical system which carries out the light guide of 
the flux of light from the display image displayed on this display means to an observer's right-and-left eye respectively. It is the 
compound eye type image display device which observes this display image as a virtual image according to this optical system, while 
having the migration means to which the variation rate of this display means is carried out, carrying out the variation rate of this 
display means with this migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye — 
this display image — receiving — an electronic attenuating means — preparing — this — the boundary where two virtual images 
overlapped 

[Claim 12] Said electronic attenuating means is the compound eye type image display device of claim 1 1 characterized by the 
horizontal reinforcement of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 
predetermined field which contains the right end edge to the virtual image for left eyes gradually decreasing respectively. 
[Claim 13] The compound eye type image display device which is characterized by providing the following and which is characterized 
by the thing [ having made it the spatial frequency characteristics of this display image change gradually horizontally ] in a 
predetermined field The display means respectively established to an observer's right-and-left eye It has the optical system which 
carries out the light guide of each for the flux of light from the display image displayed on this display means to an observer's right- 
and-left eye. It is the compound eye type image display device which observes this display image as a virtual image according to this 
optical system, while having the migration means to which the variation rate of this display means is carried out, carrying out the 
variation rate of this display means with this migration means and adjusting the horizontal lap condition of two virtual images of this 
right-and-left eye — this display image - receiving - an electronic frequency filter — preparing — this - the boundary where two 
virtual images overlapped 

[Claim 14] Said electronic frequency filter is the compound eye type image display device of claim 13 characterized by the horizontal 

spatial frequency characteristics of the predetermined field which contains the left end edge to the virtual image for right eyes, and the 

predetermined field which contains the right end edge to the virtual image for left eyes changing gradually respectively. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] 

[Means for Solving the Problem] A display means by which the compound eye type image display device of invention of claim 1 was 
respectively formed to an observer's right-and-left eye, The migration means to which it is the compound eye type image display 
device which has the optical system which carries out the light guide of the flux of light from the display image displayed on this 
display means to an observer's right-and-left eye respectively, and observes this display image as a virtual image according to this 
optical system, and the variation rate of this display means is carried out, While having the light filter prepared into the optical path, 
carrying out the variation rate of this display means with this migration means and adjusting the horizontal lap condition of two virtual 
images of this right-and-left eye this light filter - this - it is characterized by the thing [ having made it permeability gradually 
decrease horizontally ] in the predetermined field including the boundary with which two virtual images lapped. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] Invention of claim 2 is characterized by said light filter dwindling respectively the horizontal permeability of the predetermined 
field which contains the left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge 
to the virtual image for left eyes in invention of claim 1 . The field where invention of claim 3 synchronizes said light filter with the 
variation rate of an element of said display means, it carries out a variation rate horizontally in invention of claim 1 , and the 
permeability of this light filter dwindles it is characterized by trying to include the boundary with which the virtual image of a right- 
and-left eye lapped. Invention of claim 4 is characterized by said light filter being an ND filter in invention of claim 2. Invention of 
claim 5 is characterized by said light filter being a vacuum evaporationo filter in invention of claim 2. Invention of claim 6 is 
characterized by consisting of the phase plate which changes asymptotically [ said light filter / thickness ] or gradually, and a 
polarizing plate in invention of claim 2. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] A display means by which the compound eye type image display device of invention of claim 7 was respectively formed to an 
observer's right-and-left eye, The migration means to which it is the compound eye type image display device which has the optical 
system which carries out the light guide of the flux of light from the display image displayed on this display means to an observer's 
right-and-left eye respectively, and observes this display image as a virtual image according to this optical system, and the variation 
rate of this display means is carried out, While having die light filter prepared into the optical path, carrying out the variation rate of 
this display means with this migration means and adjusting the horizontal lap condition of two virtual images of this right-and-left eye 
this light filter — this — it is characterized by the thing [ having made it spatial frequency characteristics change gradually 
horizontally ] in the predetermined field including the boundary with which two virtual images lapped. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0015] In invention of claim 7, as for invention of claim 8, the horizontal spatial frequency characteristics of the predetermined field 
which contains the left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge to 
the virtual image for left eyes are characterized by changing gradually respectively, as for said light filter. Invention of claim 9 is 
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characterized by said light filter being an optical low pass filter in invention of claim 7. Invention of claim 10 is characterized by said 

light filter carrying out the laminating of two or more multiple image components which have a multiple image operation horizontally 

in invention of claim 7. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] A display means by which the compound eye type image display device of invention of claim 1 1 was respectively formed to an 
observer's right-and-left eye, It has the optical system which carries out the light guide of the flux of light from the display image 
displayed on this display means to an observer's right-and-left eye respectively. It is the compound eye type image display device 
which observes this display image as a virtual image according to this optical system. While having the migration means to which the 
variation rate of this display means is carried out, carrying out the variation rate of this display means with this migration means and 
adjusting the horizontal lap condition of two virtual images of this right-and-left eye this display image — receiving — an electronic 
attenuating means - preparing - this - it is characterized by the thing [ having made it the reinforcement of this display image 
gradually decrease horizontally ] in the predetermined field including the boundary where two virtual images overlapped. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 7 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] Invention of claim 12 is characterized by the horizontal reinforcement of the predetermined field which contains the left end 

edge to the virtual image for right eyes, and the predetermined field which contains the right end edge to the virtual image for left eyes 

dwindling said electronic attenuating means respectively in invention of claim 1 1 . 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 8 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] A display means by which the compound eye type image display device of invention of claim 13 was respectively formed to an 
observer's right-and-left eye, It has the optical system which carries out the light guide of each for the flux of light from the display 
image displayed on this display means to an observer's right-and-left eye. It is the compound eye type image display device which 
observes this display image as a virtual image according to this optical system. While having the migration means to which the 
variation rate of this display means is carried out, carrying out the variation rate of this display means with this migration means and 
adjusting the horizontal lap condition of two virtual images of this right-and-left eye this display image — receiving - an electronic 
frequency filter - preparing - this — it is characterized by the thing [ having made it the spatial frequency characteristics of this 
display image change gradually horizontally ] in the predetermined field including the boundary where two virtual images overlapped. 
In invention of claim 13, as for invention of claim 14, the horizontal spatial frequency characteristics of the predetermined field which 
contains the left end edge to the virtual image for right eyes, and the predetermined field which contains the right end edge to the 
virtual image for left eyes are characterized by changing gradually respectively, as for said electronic frequency filter. 



[Translation done.] 
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